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Purpose:
Background. Osteoarthritis (OA) of the knee is characterized by pain
and activity limitations. In knee OA, proprioceptive accuracy is reduced
and might be associated with pain and activity limitations. Although
causes of reduced proprioceptive accuracy are divergent, medial
meniscal abnormalities, which are highly prevalent in knee OA, have
been suggested to play an important role. No study has focussed on the
association between proprioceptive accuracy and meniscal abnormali-
ties in knee OA.
Objective. To explore the association between reduced proprioceptive
accuracy andmedial meniscal abnormalities in a clinical sample of knee
OA subjects.
Methods: Cross-sectional study in 105 subjects with knee OA. Knee
proprioceptive accuracy was assessed by determining the joint motion
detection threshold in the knee extension direction. The knee was
imaged with a 3.0 Tesla MR scanner. Number of regions with medial
meniscal abnormalities and the extent of abnormality in the anterior
and posterior horn and body were scored according to the BLOKS
method. Multivariable regression analyses were used to examine
whether reduced proprioceptive accuracy was associated with medial
meniscal abnormalities in knee OA subjects.Results: Mean proprioceptive accuracy was 2.9o  1.9o. MRI-detected
medial meniscal abnormalities were found in the anterior horn (78%),
body (80%) and posterior horn (90%). Reduced proprioceptive accuracy
was associated with both the number of regions with meniscal abnor-
malities (p<.01) and the extent of abnormality (p¼.02). These associa-
tions were not confounded by muscle strength, joint laxity, pain, age,
gender, BMI and duration of knee complaints.
Conclusions: This is the ﬁrst study showing that reduced propriocep-
tive accuracy is associated with medial meniscal abnormalities in knee
osteoarthritis. The study highlights the importance of meniscal abnor-
malities in understanding reduced proprioceptive accuracy in persons
with knee OA.85
LEPTIN SIGNALING AND BODY WEIGHT ARE INDEPENDENT
MEDIATORS OF SPONTANEOUS KNEE OSTEOARTHRITIS IN FEMALE
RATS
J. Hudson, M. West, Y. Fu, T. Grifﬁn. Oklahoma Med. Res. Fndn., Oklahoma
City, OK, USA
Purpose: Obesity is a major risk factor for OA at sites throughout the
body. Leptin, a hormone-like polypeptide primarily secreted by adipo-
cytes, is implicated in obesity-associated OA as a pro-inﬂammatory and
pro-catabolic mediator. However, because leptin is positively associated
with body weight, it is not clear if the association between leptin and
OA is causal or correlated with altered joint loading. Leptin also stim-
ulates pro-anabolic factors; thus, in the absence of inﬂammation, it is
not known if the net effect of leptin is anabolic or catabolic. We
hypothesized that leptin is necessary to induce OA in obese rats but is
not sufﬁcient to induce OA in lean rats.
Methods: Obesity in the absence of leptin signaling was studied by
comparing female Zucker fatty rats, which posses a homozygous
mutation in all three isoforms of the leptin receptor gene, to lean Zucker
(+/?) controls (n¼6 per group). Zucker fatty rats were pair-fed from 2-10
mo of age based on consumption patterns for the lean Zucker controls.
The effect of leptin in the absence of obesity was studied by chronically
stimulating female F344BN rats with recombinant rat leptin systemi-
cally via an osmotic pump (3.6 mg/day) from 6-11 mo of age. Control
animals underwent pump treatment with diluent only (n¼8 per group).
All animals were fed the same 10% fat diet. Serum leptin was measured
by ELISA, and body fat was evaluated by MRI and dissection. We eval-
uated OA pathology by MicroCT and histomorphometry. MicroCT was
used to evaluate tibial subchondral and trabecular bone. Stained coronal
knee sections were graded for cartilage OA severity using a modiﬁed
OARSI scale by two blinded graders. Scores were compared using a 2-
Factor ANOVA (Factors: genotype and site).
Results: Despite pair feeding, Zucker fatty rats still gained considerably
more weight than lean controls (5116 g vs. 2888 g; p<0.01) and had
2.4-fold greater gonadal fat pad mass (p<0.01). There was a signiﬁcant
effect of joint site and a signiﬁcant interaction of site and genotype for
the cartilage OA score, with greater cartilage degeneration in the lateral
tibial plateau of Zucker fatty rats (Fig. 1A). These cartilage changes were
not associated with any genotype effects on the tibial subchondral or
trabecular bone. Leptin treatment in the F344BN rats resulted in a 5.7-
fold increase in serum leptin by the end of the study (11.4  2.9 ng/ml
vs. 2.0  0.2 ng/ml; p<0.01), or about a 3-fold increase when all
timepoints were averaged. Increased serum leptin was associated with
a 10% reduction in food intake but no change in bodyweight or fat mass.
Leptin treatment signiﬁcantly increased cartilage OA scores (Fig. 1B),
and there was no signiﬁcant site or interaction effect. A post-hoc
analysis indicated that the medial tibial plateau was the primary site of
increase cartilage degeneration with leptin treatment.
Conclusions: Contrary to our hypothesis, obesity in the absence of
leptin signaling and elevated systemic leptin in the absence of obesity
were both sufﬁcient to increase spontaneous knee OA. Leptin treatment
induced a more generalized increase in OA throughout the joint,
although the effect was generallymild. In contrast, OA severity was only
increased in the fatty Zucker rats at one location, although it was more
severe, suggesting a more localized effect of obesity in the absence of
leptin. These ﬁndings with Zucker fatty rats differ from our previous
study of obese leptin receptor mutant mice, which were protected from
increased knee OA. In addition to the species difference, Zucker rats in
